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DETAILED ACTION 
Status 

1. Claims 1-20 are currently pending in this application. 

Priority 

2. Receipt is acknowledged of papers submitted under 35 U.S.C. 1 1 9(a)-(d), which 
papers have been placed of record in the file. 

Claim Objections 

3. Objections to claims 1-4, 6-9, 11-12, and 15-16 have been withdrawn. 

Information Disclosure Statement 

4. The information disclosure statement (IDS) submitted on 6/26/2009 was 
received. The submission is in compliance with the provisions of 37 CFR 1 .97 and 37 
CFR 1 .98. Accordingly, the information disclosure statement has being considered by 
the examiner. 

Drawings 

5. The drawings submitted on 9/21/2006 are in compliance with 37 CFR § 1 .81 and 
37 CFR § 1 .83 and have been accepted by the examiner. 

Claim Rejections - 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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7. Claim 1,4-5, 9-10, 12, 16-20 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Milliard et al. (USPN 5,384,458) 

With regards to claim 1, Milliard et al. (USPN 5,384,458) teaches a method for 
detecting the direction of an incoming round, comprising the steps of: 

deploying an E-field sensor array having individual E-field sensors;(Col. 2, lines 
34-36 ) (Col. 3, lines 1-5) 

determining the time difference of arrival of the round adjacent each of said E- 
field sensors in the array;(col. 5, lines 9-29) and, 

computing angle of arrival from the time differences. (Col. 9, lines 11-13) 

Millard does not appear to explicitly recite an electric field. 

In physics, the space surrounding an electric charge or in the presence of a time- 
varying magnetic field has a property called an electric field (that can also be equated to 
electric flux density). This electric field exerts a force on other electrically charged 
objects. The concept of an electric field was introduced by Michael Faraday. 
The electric field is a vector field with SI units of newtons per coulomb (N C-1 ) or, 
equivalently, volts per meter (V m-1). The strength of the field at a given point is defined 
as the force that would be exerted on a positive test charge of +1 coulomb placed at 
that point; the direction of the field is given by the direction of that force. Electric fields 
contain electrical energy with energy density proportional to the square of the field 
intensity. The electric field is to charge as gravitational acceleration is to mass and force 
density is to volume. 

A moving charge has not just an electric field but also a magnetic field, and in general 
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the electric and magnetic fields are not completely separate phenomena; what one 
observer perceives as an electric field, another observer in a different frame of 
reference perceives as a mixture of electric and magnetic fields. For this reason, one 
speaks of "electromagnetism" or "electromagnetic fields" and therefore one of ordinary 
skill in the art at the time of the invention could reasonably equate the two terms. 

With regards to claim 4 Milliard et al. (USPN 5,384,458) teaches the E-field 
sensors are located on the corners of a rectilinear shape, (figure 8) 

With regards to claim 4-5 and 17-18, Milliard et al. (USPN 5,384,458) a rectilinear 
shape that is a square, (figure 8) A square is formed as there is a sensing device on 
each corner of the cross. 

applicants disclosure is absent the showing of criticality as to why the square 
shape Is vital to applicant's invention. Since the Milliard et al. (USPN 5,384,458) clearly 
illustrates an array of sensors that perform the same functions and arrive on the same 
results applicant must show why this particular arrangement is novel over the prior art. 

With regards to claims 9-10, Milliard et al. (USPN 5,384,458) teaches the step of 
storing all of the E-field outputs after a declared event wherein the angle of arrival is 
computed from the stored outputs associated with a declared event. (Col .9, lines 45-50) 

With regards to claim 12, Milliard et al. (USPN 5,384,458) teaches separate angle 
of arrival computations are made for different pairs of E-field sensors. (Col. 3, lines 1-4) 

With regards to claim 16, Milliard et al. (USPN 5,384,458) teaches a apparatus 
for detecting the direction of an incoming round, comprising: 
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an array of individual E-field sensors, each having an output; ;(Col. 2, lines 34-36 
) (Col. 3, lines 1-5)and, 

a processor coupled to each E-field sensor to determine the time of closest 
approach of said round to the associated sensor and to determine angle of arrival from 
the time difference of arrival of the round at selected pairs of E-field sensors, (col. 5, 
lines 9-29) 

With regards to claim 19, Hilliard et al. (USPN 5,384,458) teaches different pairs 
of sensors are used to compute angle of arhval, each resulting in an angle of arrival in 
different separate channels, and wherein said processor averages the results in each 
channel and compares the averaged results to an associated standard deviation, such 
that when the averaged results are within a predetermined standard deviation the 
presence of a round is declared as well as the direction of the trajectory of said round, 
(col. 5, lines 9-29) 

With regards to claim 20, Hilliard et al. (USPN 5,384,458) teaches a display of 
the direction of said incoming round. (61; figure 1)(Col. 9, lines 42-44) 

8. Claims 2-3 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Hilliard et al. (USPN 5,384,458) in view of Foxlin et al. (USPN 6,314,055). 

With regards to claims 2-3, Hilliard et al. (USPN 5,384,458) does not appear to 
teach detecting the zero crossover of the signals from each of the E-field sensors to 
detect the time of closest approach of the round to the sensor and the zero crossover is 
determined by a first partial derivative of dE/dT for each E-field sensor. 
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With regards to claims 2-3, Hilliard et al. (USPN 5,384,458) teaches detecting the 
zero crossover of the signals from each of the E-field sensors to detect the time of 
closest approach of the round to the sensor and the zero crossover is determined by a 
first partial derivative of dE/dT for each E-field sensor. (60;figure 5) 

It would've been obvious to one of ordinary skill in the art at the time of the 
invention to modify the Hilliard et al. (USPN 5,384,458) reference to determine the zero 
crossover using a derivative taught by Foxlin et al. (USPN 6,314,055) in order to 
determine a more accurate position of the projectile. 

9. Claim 6 discloses the step of computing angle of arrival includes using an arc- 
tan-2 function, with selected E-field sensor pair time differences of arrival used as the 
arguments for the arc-tan-2 function. 

Applicants disclosure is absent the showing of criticality as to why using an arc- 
tan-2 function is critical to applicant's invention. As it is well known in the art the arc-tan- 
2 function is commonly used trigonometric function used to calculate angles. As this 
function is commonly used trigonometric function applicant must show why the use of 
this function is non-obvious over the prior art. 

10. Claims 7-1 1 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Hilliard et al. (USPN 5,384,458) in view of Kaminski (USPN 6,239,747). 

With regards to claims 7-1 1 the step of filtering the outputs of the E-field sensors 
to remove E-field disturbances due to the local power line fields, storing the data and 
otherwise manipulating the sensed data in order to determine the location of the 
projectile. 
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Filtering unwanted components regardless of what causes the disturbance is a 
well known technique in the art. Applicant's disclosure is absent the showing of criticality 
as to why filtering would be a nonobvious modification. 

Kaminski (USPN 6,239,747) teaches filtering (18) the outputs of the E-field 
sensors to remove E-field disturbances due, storing the data (34) and otherwise 
manipulating the sensed data in order to determine the location of the projectile, (figure 
1)(s16;Figure 11) 

It would've been obvious to one of ordinary skill in the art at the time of the 
invention to modify the Hilliard et al. (USPN 5,384,458) reference to filter, store and 
otherwise manipulate the data as it would be highly desirable to obtain a accurate 
position of the projectile without having unwanted disturbances and having the data for 
further review. 

11. Claim 13-14 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Hilliard et al. (USPN 5,384,458) 

With regards to claim 13-14, Hilliard et al. (USPN 5,384,458) teaches 
determining the standard deviation for each computed angle of arrival and for declaring 
the passage of a round, when the computed angle of arrival is less than the standard 
deviation. 

While the Hilliard et al. (USPN 5,384,458) reference does not explicitly disclose 
calculating a standard deviation, Hilliard et al. (USPN 5,384,458) discloses measuring 

the strength/intensity of the an electromagnetic of an incoming electromagnetic, thus 
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allowing the electromagnetic field sensor apparatus to distinguish between 
electromagnetic wave fronts with in the field of view. 

After careful analysis of applicant's claim it was determined that in this instance 
the standard deviation is being used as a threshold. When the angle is less then the 
standard deviation/threshold it is determined that there is a presence of a round. 
Although not Identical the scope of the claimed invention is believed to be functionally 
equivalent to the measuring the strength/intensity of the an electromagnetic of an 
incoming electromagnetic, thus allowing the electromagnetic field sensor apparatus to 
distinguish between electromagnetic wave fronts with in the field of view. 
12. Claim 15 is rejected under 35 U.S.C. 103(a) as being unpatentable over Milliard 
et al. (USPN 5,384,458) 

With regards to claim 15, Hilliard et al. (USPN 5,384,458) teaches the direction of 
an incoming round is used for applications selected from the group consisting of man- 
carried E-field sensors, land vehicle-carried E-field sensors and aircraft-carried E-field 
sensors. 

Applicants disclosure is absent the showing of criticality as to why using 
applications selected from this particular group is vital to applicant's invention. Since the 
Hilliard et al. (USPN 5,384,458) clearly illustrates an array of sensors that perform the 
same functions and arrive on the same results applicant must show why this method of 
use is novel over the prior art. 

Response to Arguments 
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13. Applicant's arguments filed 6/26/2009 have been fully considered but they are 
not persuasive. 

Applicant is reminded that during patent examination, the pending claims must 
be "given the broadest reasonable interpretation consistent with the specification." 
Applicant always has the opportunity to amend the claims during prosecution, and 
broad interpretation by the examiner reduces the possibility that the claim, once issued, 
will be interpreted more broadly than is justified. In re Prater, 415 F.2d 1393, 1404-05, 
162 USPQ 541, 550-51 (CCPA 1969). 

While the meaning of claims of issued patents are interpreted in light of the 
specification, prosecution history, prior art and other claims, this is not the mode of 
claim interpretation to be applied during examination. During examination, the claims 
must be interpreted as broadly as their terms reasonably allowed. This means that the 
words of the claim must be given their plain meaning unless applicant has provided a 
clear definition in the specification. In re Zletz, 893 F.2d 319, 321, 13 USPQ2d 1320, 
1322 (Fed. Cir. 1989). 

In this instance applicant argues that the prior art of record does not teach 
electric fields and instead teaches electromagnetic fields, (please see new rejection 
above) 

Conclusion 

14. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
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§ 706.07(a). Applicant is reminded of tine extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

15. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to ADITYA S. BHAT whose telephone number is (571)272- 
2270. The examiner can normally be reached on M-F 9-5:30. 

16. If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor. Drew Dunn can be reached on 571-272-2312. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

17. Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
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Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Aditya Bhat/ 

Primary Examiner, Art Unit 2863 
November 9, 2009 



